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Researchers from the National Foundation for Educational Research (NFER) carried out case studies with six schools which have been involved in the Test Bed project. Five of these were in Barking and Dagenham and one in Durham. Each case study involved interviews with a key member of staff at the school and, where possible, with a senior manager and with a group of pupils who had used the Test Bed technology. This paper focuses on the use of voting systems in two case study schools. It considers how these systems can assist teaching and learning and how they might be usefully taken up by other schools for whole-class teaching (separate papers focus on wireless slates and visualisers). 
Summary
*	Voting systems involve the use of remote handsets linked to a computer controlled by the teacher. They enable all pupils to actively participate in lessons by giving their own answers to multiple-choice questions set by the teacher. Teachers can give immediate feedback and can monitor the responses of individual pupils or of the whole group.
*	For teachers, there are several advantages to using voting systems for monitoring purposes. These include a reduction in the amount of marking needed and the easy production of reports for tracking pupils’ progress. Carrying out assessment tasks becomes easier and quicker with the use of voting systems.
*	This technology also enables teachers to quickly check pupils’ understanding and to gauge their opinions. There are also benefits for pupils, including more involvement in lesson activities, and classroom anonymity when giving answers.
*	There are no obvious barriers to transferability of voting systems to other schools, though thought needs to be given to how and when the system can best be used to help meet lesson objectives.  

School contexts
Our Lady and St Thomas R.C. (Voluntary Aided) Primary School, Durham 
Our Lady and St Thomas R.C. (V.A.) Primary School is a small Catholic school located in Wear Valley, a deprived area of County Durham. The current school roll is 97 and is drawn from a wide socio-economic population representing both deprivation and affluence. The school has received several awards, including the Information and Communications Technology Mark and the Quality Mark. The school demonstrates particular expertise in using the interactive voting systems within lessons. Each classroom is equipped with a Promethean Activote system. 
Warren Junior School, Barking and Dagenham
Warren Junior is a mixed primary school for pupils aged seven to 11 years situated in the London Borough of Barking and Dagenham. It is a large junior school with a four-form entry (Years 3 to 6) and has just over 440 pupils on roll. Most pupils transfer from one infant school, Firs Infants, but some pupils are from outside the borough. While the majority of pupils are white British, the school is becoming increasingly culturally diverse with an increasing proportion of pupils with English as a second language. The school receives New Opportunities Funding for developing Out of Hours Learning and was awarded the Schools Extra Award for its ICT Club. The last Ofsted inspection was in 2004 and the report stated that the ‘use of new technology in the Test Bed Initiative is widening educational opportunities in ways that teachers and pupils find stimulating and enjoyable’ (Ofsted, 2004 p.4). The use of voting systems as a key technology has helped to keep lessons interactive, engaging and well paced. Children use the Classroom Performance voting system (CPS), consisting of 30 keypads, manufactured by eInstruction, with one system available for each year group. 
Methodology
An NFER researcher visited Our Lady and St Thomas R.C. (V.A.) Primary School for a half-day in February 2007. During the visit, the researcher conducted interviews with the headteacher and the ICT co-ordinator. In addition, two lessons, in which the interactive voting system was used, were observed. These included a Year 5 and 6 literacy lesson and a Year 2 and 3 Personal, Social and Health Education (PSHE) lesson, which focused on the topic of ‘Rights and responsibilities’. 
The NFER case-study visit to Warren Junior School took place in March 2007. The visit included an interview with the assistant headteacher who was also the ICT Test Bed Project Co-ordinator for the duration of the project. The researcher observed a class of Year 6 pupils using voting systems as well as other technologies. The researcher also had an opportunity to tour classrooms to observe how ICT has become embedded throughout the school.
Technological context
Voting systems involve the use of small remote handsets linked wirelessly to a computer. Pupils are allocated a numbered response control unit and are asked to anonymously submit answers to multiple-choice questions using their remote control device. The devices enable pupils to actively participate in lessons by giving their own answers in relation to questions set by the teacher. Software allows the teacher to develop questions, to which the pupils respond. It should be noted that the software, in most instances, can only create multiple-choice questions. Pupils’ responses are usually limited to pressing buttons A, B, C, D… though there are some systems that allow for text to be entered. Pupils’ multiple-choice answers are automatically sent to a computer, via infrared or a radio frequency (depending on the system). Results for the whole class can, if appropriate, be immediately displayed as charts or graphs on an interactive whiteboard (or any suitable surface). The multiple-choice answers are collated for each pupil. The voting system software can display the percentage or number of pupils who selected each response to the question. If the statistics show that pupils are finding tasks too difficult, the teacher can adapt the lesson on the spot by selecting questions for lower levels only. Voting systems can also be called ‘classroom response systems’, ‘learner response technology’ or ‘audience response systems’. A class voting system with 30 handsets typically costs  around £1800.
Discussion
In both schools, interactive voting systems are part of the whole-school use of new technologies. As part of their strategy to embed the use of ICT in all aspects of their work, Warren Junior School managers have encouraged staff to integrate ICT, including interactive voting systems, into their teaching styles. There is an ICT equipment cupboard in every classroom (there are around 16 classrooms) and in the main assembly hall, ensuring easy accessibility. There is one voting system for each year group. The school ensures that staff are trained in the use of such equipment and can therefore make use of numerous classrooms to deliver a lesson. 
In both schools, the voting system was probably the least familiar technology for teachers. Staff were provided with examples of how it could be used to engage all pupils. Judgements had to be made about how frequently voting systems could be used in lessons and about the parts of lessons for which they would be most useful. Staff at both schools benefited from the fact that voting systems were being used in several schools across Durham and there were opportunities to share ideas and experiences. 
Impact on teaching and learning
The most pronounced impacts on staff at Our Lady and St Thomas R.C. (V.A.) Primary School, as a result of the school’s increased use of ICT, have been increased confidence, the development of skills and changes in teaching style. The voting systems have helped teachers to develop more interactive styles, with greater pupil participation in lessons.
*	Increased confidence and adaptability– interviewees reported increases in staff confidence in the use of ICT since the start of the Test Bed project. Staff also had a greater understanding of when and how to incorporate the different technologies within their lessons. The increased use of voting systems at the school has enabled teachers to respond much better to different learning needs and abilities. The technology allows teachers to see immediately how well pupils have engaged with a topic, which in turn can help set the pace of a class. For some tasks, for example those requiring multiple-choice answers, the voting systems are the appropriate medium. For other tasks, different technologies might be more effective.
*	Development of skills and knowledge– greater use and emphasis on ICT has positively enhanced the ICT skills and knowledge of all school staff. Continued professional development, specifically in relation to ICT, has been encouraged by senior management at the school. School staff believe their use of ICT has increased their employability. The skills and knowledge that they have acquired would be advantageous to other schools, where voting systems may not yet be in use.
Changes in teaching style– staff at the school have all benefited from ICT. As a result, they have changed their teaching styles accordingly, making their styles more interactive, engaging and adaptable. As noted previously, staff regularly use voting systems in their lessons and, indeed, actively seek opportunities to do so.
Similar impacts on teaching were reported at Warren Junior School.
*	Keeping pupils engaged- teachers use voting systems, along with complementary technologies, to keep pupils focused and enthusiastic. One of the lessons observed at Warren Junior School was an English lesson for Year 6 pupils. The teacher distributed the control pads at the start of the lesson. Pupils were asked to respond to multiple-choice questions requiring them to select the correct answer from a list of up to four possible answers, options A through to D. As well as the question and multiple choice responses projected onto the screen, there was a list of numbers displayed horizontally along the bottom of the screen representing each pupil. Pupils did not know each other’s personal number, but the teacher did, and could adapt the pace of the lesson according to the speed of responses and the levels of understanding displayed. As soon as a pupil responded to the question, their number flashed from black to blue on the screen. This allowed the teacher to see which pupils had selected their answer.  After each question, the teacher revealed the correct response and the class had a short discussion about the question and the correct answer. Voting systems have a variety of uses: they can be used to check comprehension, to reinforce a task, to create opinion polls, and to stimulate a discussion. English teachers frequently used the voting system, for example, for spelling or comprehension tests. An example of a question is as follows: ‘Please ….. the carrots’, with the pupils being asked to select one of four answers: A - chip; B - chop; C - poch; D - shop.
*	Extending assessment- voting systems reduce the amount of marking required and allows subjects other than mathematics, English and science to be assessed in a quick and easy manner (an example from a religious education lesson is provided below). There are statutory assessments for mathematics, English and science, which allow formal assessments of these subjects. However, teachers are required to devise their own assessments if they wish to monitor the progress of pupils within other subjects at primary level. Voting system software allows teachers to devise short assessments to be quickly delivered and automatically marked to gauge knowledge within a subject.
Making marking and assessment easier- voting system technology allows information about student multiple-choice responses to be stored electronically and has reduced the amount of marking required. For example, the deputy headteacher uses the voting system technology (after a lesson has been completed) to help test student knowledge within religious education (RE). The lesson is taken in the school hall with all year groups. Delivering a lesson to such a large and varied class means that it is difficult to gauge pupil understanding. Therefore, the RE teacher designs assessments and form teachers can administer the assessment on his behalf back in the classroom. This reduces the amount of marking required of the RE teacher and is an easy way to assess a large group of pupils. 
Tracking pupils- where voting systems are used, data on each pupil is saved and allows teaching staff the opportunity to track pupil progress in a simple and efficient manner. The teacher can use the results to check understanding and change lessons accordingly, either mid-lesson of for the future delivery of the lesson. Response reports are available for a whole class or for individual pupils. Setting up class tasks using the voting system software is quick and easy for staff who are confident in the use of the software. 
Impact on pupils
The increased use of ICT, especially the voting systems, at Our Lady and St Thomas’s Primary School has positively impacted on learners in several ways. These include greater inclusion of all learners, increased learner engagement, changes in learning style and the acquisition of new skills and knowledge. 
*	Greater inclusion of all learners– the use of the interactive voting system during lessons has resulted in greater inclusion of all learners in the classroom. Indeed, the very nature of the voting system means that all pupils are encouraged to participate in the lesson. As the teacher is able to see which pupil has chosen which answer (but the answers remain anonymous to the class), it enables teachers to ensure that all pupils contribute their opinion during the lesson. The value of this was specifically noted when teaching pupils of different abilities. For example, school staff consider the ICT equipment to be very useful for teaching lower ability pupils. This is because the voting system allows the teacher to look at aggregated pupil responses, as well as pinpoint certain pupils who have responded incorrectly - without making them feel that they are being given additional learning support. Finally, school staff noted that the voting system also allows teachers to address issues of peer pressure. For instance, because every pupil is instructed to give a response to a question, it encourages the pupils to see that they can each have their own opinion and that it is not always the case that there is one ‘correct’ response.
*	Greater learner engagement– interviewees at Our Lady and St Thomas’s said that the voting system made learning fun. The level of pupil engagement was very apparent during the lesson observation. Pupils were all actively participating in the lesson, recording their responses and qualifying them with comments when directly asked by the teacher. 
*	Increased learner confidence– a number of improvements in the learning attitudes and skills of pupils were apparent as a result of the school’s enhanced use of ICT. Specifically, lesson observations showed that pupils were engaged in a number of independent learning opportunities. Pupils appeared confident in using the ICT equipment and were able to log on to the system themselves. The keyboard and response skills of some of the pupils were also at a noticeably high level. Pupils were able to use a range of different pieces of software and confidently navigate their way around the equipment. 

Similar positive impacts for pupils were described by interviewees at Warren Junior School, including greater learning engagement. Teachers said there is more excitement and enthusiasm in class and a richness and breadth to the curriculum since the introduction of ICT. One of the advantages of using ICT within lessons is the faster pace at which the lesson progresses. Switching between technological resources (for example using wireless slates and voting systems within class) helps keep children focused. There is also more of an emphasis on whole-class teaching and the technologies encourage whole-class participation.  

Impact on learning environment
Respondents in both schools felt that ICT was impacting on the learning environment in a positive way. In order to accommodate their ICT developments, Our Lady and St. Thomas R.C.V.A Primary School has improved the learning environment of the school. All classrooms have been rearranged to accommodate the interactive whiteboards, PCs and laptops. As a result, some rooms are now more spacious. Since the handheld voting system operates wirelessly, there is no need for extra wires around the classroom. Similar developments were taking place at Warren Junior School. Pupils had been using technology within most of their lessons and had become comfortable with its use: it is part of their school day, rather than using ICT an hour a week. 
Transferability and sustainability
In terms of long-term sustainability, the ICT practices currently operating at Our Lady and St Thomas R.C. (V.A.) Primary School appear to be sustainable and embedded within the school system. ICT is evident in all aspects of the school and is integral to all lessons. The voting systems are used within a context of whole-school consistent internal ICT practices. Every classroom has ICT equipment, including an interactive voting system, laptops and interactive whiteboards. 
The visit to Warren Junior School suggested a number of considerations that staff in other schools may wish to bear in mind when developing their ICT approach. Firstly, ICT can reduce the workload of teaching staff – there was evidence to suggest that voting system technologies reduces the amount of marking required and allows pupils to be assessed through quizzes in class.  
Secondly, ICT can encourage class participation and foster focused learning. It may not always be the teacher’s main objective to receive correct answers to multiple-choice questions, but to simply keep pupils focused on the task and keep a lesson interactive. This allows every child to participate and can increase the confidence of some pupils. Classroom observation indicated that, after a brief introduction, pupils of all abilities are capable of using the remote controls without difficulty. 
Overall, the ICT practices that these two schools operate, including the use of voting systems, are externally transferable and could be developed by other schools. These systems are manufactured for use by all types of schools and all ability ranges. However, the experiences of the two case study schools indicate that success is likely to depend on a number of issues. These include:
	the ability to adapt and be prepared for initial increases in workload when adopting a new ICT technology
	being clear about what you want to achieve through the use of voting systems within the classroom, and ensuring that the technology is linked to learning aims
	having a system to access technical support
	learning from other schools using the voting systems
	being selective with respect to the type of ICT equipment used within the school and ensuring that it is linked to a learning aim.
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